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(54)CnOCOB M3rOTOBJlEHW51 HEilHEPOB 
(57) Abstract 

McnQjib3ooaHne: o6pa6oxKa MerajuioB flaaneHMeM, b uacTHocro. o6pa6oTKa mctcaom xojioahow 
nnacTOTecKOtt ^e^opMauvm. Cyirpiocrb w3o6peTeHMH: jraroTaanMBaioT abc fleranH - rpy6y h o6ono*tKy ho 
MaTepiaanoB c paojniHHbiM npeaenoM ynpyr-ocTn. Co6wpaK>T ynoMHuyxbie AeTajm nyTeM ycraHOHKii -rpy6bi b 
o6oJiouKy c 3a3opoM. nocjie cCopKM ruiacrwMecKOH A«l>opMaiBiH noflBcpraioT Aeranb, rarxrroBneHHyio M3 
tfcTaJtna c MCHbnmM npeAenoM ynpyrocTH. 2 hjt. 



Description [OmicaHiie H3o6peTennflI: 



W3o6pereHMe otiiocmtch k xojioahoh o6pa6oTKe MeTajuiou rmacnmcauiM A^pMnpoeauMeM m mojkct 6wTb 
HcnoJibOonaHO, Hanpuxicp, n/in iiopcrroiuiejiwyi ncKiicpoB a/ih u>uihhaP 0B niTaHroBbix h c<J>T5iH t»ix Macocoo. 

M3BecxeH cnoco6 M3POToonemiyi Jieftnepoo. cor/iaciio KoropoMy TOKKocrcniiaH Tpy6a dctoiulhctc^ b 
o6onoHxy c 3a3opoM |1| Me»Ay HapyjRHOw nooepxnocTbio Tpy6bi w BHyrpeHnew nonepxHocrbio ooanoMXM 
UMeercH 3a3op. 

HeAocTaTKOM npKBeflcniioro cnoco6a oon^iercn narniMne 3a3opa moraY Tpy6ow m ooojioukom, npwBOARmero 
K ctwweiiMK) jkcctkoctm jieMHepa. a » HCKO-ropbix cnynaHX, narrpiiMep, npn worxrrooneiatM umjimhapod 

HC<Jmmbix HacocoD jieiaiepoB. 303op 3HamrrenbH0 CHuxaer KauecTBO nocneflyiomew onepamm 
ynpoweH™ BHyrpeHHew nooepXHOCTM uwjiiinupa aooxwpoBaHncM. 

W3BCCTCH cnoco6 M3rx>Toaneiain jieiwepoB, cor/iacHO KOTOpoMy HapyxHyio noBepXHocTb Tpy6br m 
BHyTpcHHioio noecpxHOCTb o6ojiomkji H3POTaf3jmBaioT k ohmmcckiimh |2| HeAocTaTKOM BbrnieonncaHHono 
cnoco6a ftanneTcn to, mto oh cno»Hbii4 b ocymecr bjighmh . CnowHocTb npeAcranaHer n3ixrroBJieiu/ic 
conpHraeMbix noBepxHocreii n6o rpe6yercH crporo cor/iacosaTb oAHoocHocrb kohmmcckom BHyrpeHHew 
noaepxHocTH o6ono<4KH c kohhmcckow liapyjRHOH noBepXHOCTbio Tpy6bi. 

TaKme H3BecreH cnoco6 fcoroToaneHMH jieibiepoB, cor/iacHO KoropoMy nocne c6opKn Tpy6w c odojiohkom c 
HeKOTop bim 3a3opoM no conp«raex€b[M noBepxHocrRM. neftHep noARepraiOT aBTO^pcTiipooaiiWK) (cM.Taw «e 
crp.38) 131 t. c. imacTiwecKOH Ae^opMamm Tpyow c uejibio ycrpaHeHMH 303opa uexpy Tpy6ow h ooojiomkoh. 
m oAHODpeMeinioro ynpOMHeHMH Tpy 6bi . 

HeAocraTKOM h3bcctiiopo cnoco6a topotobjichwh jicnHepoB nejiHercn to, mto rrpn cKpcruicHHW neftHepoB 
nocpeACTBOM nnacrwMecKon RefyopMauyvi oAiiofi H3 j^eranePi Jietoepa (oGojiomkm wjih TpyCbi), hc 
ywrbiBaiOTCH MexamwecKMe CBOHCTsa Meran/ioB, mto He no3B0JineT oCecnewrb Ka^ecreeimoro, 
6e33aoopHoro CKpeaneioiH Tpy6bi c o6o;io^ikoh m, Kan cneACTBwe. npwBOAWT k mi3KOMy KaMecrBy M3AeJH0H b 
uenoM. 

HanpHMep, npn iraroTOBJiejnaf i^uthhapob He<j>T5iHbix nrraHPOBbix nacocoB H3 cKpermcHHbix jneftnepoB, r^e 
Tpy 6 a K3roTaanwBaeTCH M3 BbicoKojierMpoBaHHow a3OTwpyeM0M crann, a o6onouxa M3 HM3KoyrnepoAJ*croM 
crajiM, ro-oa BbiineyK a3aHHoro HeAocraTKa n npoupcce a30TMpoBaHM« ujimiHApoB H3 3aaopa bbiacjihiotch 
ra3bi, npenHTCTByioinwe HopwajibHOMy nporeKaHMK) npoqecca a30TMpoBaHMH, b pe3yjibTaT€ Mero pe3K0 
B03pacraeT BpeMfl a3OTnp0BaHM« m crauKacTCH KauecrBO a30TwpoBaHMH noBepxHocTM utumHApa h Hacoca b 
uejioM. 

3aAaweM K3o6pereHM5i floajmercji pa3pa6n-TKa cnoco6a M3POTOBJieHWM /leimepoB, o6ccnewi3aiom l cro 
KawecTBeHHoe 6c33a3opuoe coeAMHeuMe Tpy6bi c ooojiomkoh m noBbuneime HtecTKOCTH /leiiHepa. 

VKa3aHHbiH TexHMMCCKMM pe3yjibTaT AocTHPaercw tcm, uto iipw K3roTOBJicHMM /leiiHepa, exniOMaionvero 
w3roToancHMc AByx Aerajiew Tpy6bi h o6ojiotom m c6opKM wx fxpyr c APy 1 ^^ c 3a3opoM, corn ar.no 
n3o6pcr«HKio rpiacnnecKOMy A^op^^P 00 ^ 11110 noABepraiOT j^gtsuud. lororoaneHHyio 113 MeTa/uia c 
MeHbmwM npeA^JioM ynpyrocTM. 

Pe3yjibTaTOM petnciotH nocTaanemioa 3aAa^M HanHercH to. mto rrpw bo3acmctbww Ha Aerajib, 
M3POToancnHyK) M3 Merajuia c MeHbtuHM npeAenoM ynpyTX)CTM Mepe3 nee B03AewcTByeia na i\e^raj\i> c 
fxuihiunw npeA^JioM ynpyrocTM. 

riocae CHHTMH Harpy 3km b jxerrajm c MCHbiiiHM npeAenoM ynpyrocTM ocTawTCH ocTaTOMHbie luiacTMMecKne 
Ae^pMauyiM. a a^^^ c 6anbniMM npeAenoM ynpyrocrw npuvicT cboh nepoonawajibiibie pa3Mepbi m 
6c33a30pH0 npuriHmeT k conp«raeMOM noBepxHocTM ynpyrow Aerajiw. 

Ha 4>ht. I M3o6paMten cnoco6 coeAMHCiiMfi Jieibiepa. o Koropow o6ono^Ka H3roToanena M3 Mera/uia c 
MeHbUBiM npeAenoM ynpyrocTM, a Tpy6a M3roToanciia M3 MeTartna c 6ojibiunM npeAeJiOM ynpyrocru; iia 
<J)wr.2 cnoco6 coeAvoieimfl ziewncpa, b KoropoM o6ojioMKa ii3roToancna M3 Merajuia c 6onbamM npeAenoM 
ynpyrocTM, a Tpy6a M3roToaneHa M3 MeTaruia c MeHbUMM npeACJioM ynpyr-ocTM. HeiiHepa M3roTaanHDajoT 
csiejiyjoiityOA o6pa30M. 

nepaoHavianbiio M3roTan;iMf5ajoT o6ojioMKy 1. noc/ie 3aMepa BHyrp^Huero ;u4aMeTpa 0 6ojiotiKM 1 
o6pa6arL4BaiOT no iiapyauiow iioucpxHOCTii Tpy6y 2. o6ecncMMBaH rapaiiTMpoBaiDibui 3a3op tAOEjjy 
coirpRracMbiMM nooepxHocrnMH. Ilocjie c6opKM ooojiotiKM 1 c TpyooM 2 Jiewnep nocTyiiaeT Ha onepaiBuo 
cKpcimeHHH . CKpenJiciiwc ocyuicerajDHCTCH nocpcACTBOM Ae<l>opMauMM oahom M3 coiipHraeMbix A^ra/ieii 
o6ojiomkm I hjim Tpy6bi 2. J}e<t>opMannK> mowho npoBOAMTb npw noMoin,ii bwcokmx AaAW^Hiiw «viakoctm, 
ra30B, cnoco6oM KODKii , o6k htkm. A°P HOBajlMR wm APy 1 ^^ cnoco6oo. 

Ha <})ni-.l noKa3an oamu wj BO3W0^nbix BapwaiiTOB CKpcnjieimri Jiciinepa. b kotopom oBOJiOMxa 1 



HDroTooneHa xra MeTaona c mchmuhm npe^ejroM ynpyrocmi, a Tpy6a 2 H3 Mexajuia c oonbimiM rrpcAenoM 
ynpyrocTH. B npwecACHHOM c/iynae nnacTMMecKou flafopManHM noABeprajor ooanomcy I. l\nn ororo na 
Merajuiopemymew ofopyAooainni, nanpiiMep. ropiooiiTajibHo-pacTOWHOM crause b Depx/nojKHofi 6a6ne 
W3ACJIM«. no och cxaima ycTai i ann woajox o6Kaxnow micrpyMenT c f\e^op^avpyioiuya^a\ panwKajaii 3. B 
CTe6enb cxaHKa ycraHanriMnaiOT orrpawxy 4. Ha kotodom nocpcAcrrnoM iDTW<J>Ta 5 aaRpcruvuoT /icwicp. 

rioc/ic HacTpowKM A«}>opMMpyK>iunx pojoiKOB 3 Ha pa3Mep MeHbiue Hapy whopo AuaMcrpa ooojioukh (pa3Mcp 
no j\e$opteupyK)niynA panwKaw onpeAenHercH 3KcnepwMeHTaribH0, b 3aBHCHM0CXH ot A MaMeT P a neMHcpa. 
rojimmibi ctchok o6ojiohkm 1 u xpy6bi 2 m MexaiDwecKMX cboAcxb uexajuia) pacKaTHOMy HucxpyMenxy 
coo6iAaK)T Bpau^aTeJibHoe ^auReHnc V, a JicHHepy iiociynaTcnbHoc S, BbmaJronoT nn acnfMccKyw 
AC<J>opMaii>oo o6anotiKH 1 h ynpyryio ac<Jk>pm aujmo Tpy6bi 2. 

B CBH3H c paarawHbiMM MexaHMMecKMMM cBOHCTBaMM MerajuiOB ooojioiffiM I 11 Tpy6bi 2 b oSojiohkc 
npoH3oftAyr nnacxwMecKMe Ae<|x>pMauioi, b pesy/ibTa-rc nero HapywHbiii m BHyrpeHHUM p^a^cTpbt 
yMeHtniaTCtt. a b Tpy6e 2 npoiraoHAyT ynpyrwe wofyopMmvwi, r^e nocne chhtmh Harpy3RM napaMerpw 
xpy6w B03BpaT*ixcn b nepBouaMajibHoe nano?seiBie, npw oxom. npon30HAex 6e33a3opnoe h KauecxBeioioe 
CKpeaneHwe nefinepa. 

Ha (fur. 2 H3o6pajxen oahh ho B03wo«Hbix BapKaHxoB cKpenneHH* Jiewnepoa, b kotopom o6ono*ota 1 
M3roroBJieHa m MeTajuia c 6onbtmiM npeAenoM ynpyrocTH. a Tpy6a 2 H3 Merajma c MeHbumM npeAenoM 
ynpyrocTH. 

JlewHep ycTaHafliiMBaiOT Ha npoTfOKHOM CTaHOK c ynopoM o npncnoco6jieHMe 6 oahmm w3 Topues. B 
oxBepcxwe xpy6w 2 bboahx onpaBKy 7, na bbixoa b Koxopyio BOopauwBaJOT flopH 8. JJopH no napyjKHOMy 
AHawerpy Bbina/meH 11a pa^Mcp 60 ji bine pa3Mepa BHyxpeHHcro A^aMexpa xpy6bi 2. Berarama narnra Aopiia 
8 b oTDepcTMM Tpy6bi 2 t Kan h b npeAbtAyn^M cnyuae, onpeAeJiHercH SKcnepwMeHTajibHO. tlpw BKraoneHiiM 
onpaBKH 7 noAa™ S upon3BOAH x nn acTHMecnyio Ae^opManmo xpy6bi 2 w ynpyryio Ae<jK>pMaujao o6o/iomkm 1. 
npwBOAOTiHX k 6e33a3opnoMy h KaMecTBeiaioMy CKpenneHMio o6onotncn 1 c Tpy6ow 2, KaK m b rrpcAbyoTi;eM 
cnyuae. 



Claims (4>opMy;ia M3o6perenn*i]: 



Cnoco6 MoroToonaaiH nefniepoB. DK/iioMaiomHM HoroTouneiiMe TpyCbi h o6ano^KM. c6opKy mx ppyr c flpyroM 
ny-reM ycTanoHXH Tpy6bi i< ofkuionKy c 3anopoM w nocneAyioinec iLnacrrw^ecKOc /je^opMKpooaHMe o/jhow w3 
co6pamibix jjeraneM, oTmreawtUKMcn tcm. wto Tpy6y m o6onoMKy ii3POTaBJiMDaioT ra MeTannoB c pa3Hfeai 
opcAenoM ynpynocxw. a luiacrwMecKow ne<J>opMaigot noflocpraioT ^trra/ib. H3rorroaneiiuyio 10 Mcraana c 
MCHbtnuM npcAcnoM ynpyrocnt. 



Drawlng(s) |McpTCJKHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure I is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. 1 
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Fig. 2 
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